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(57) ABSTRACT 

Pickering emulsions, which are finely disperse Systems of 
the water-in-oil or oil-in-water type, comprising 

(1) an oil phase which contains at least one wax and/or 
one oil thickener, 

(2) a water phase, 
(3) at least one type of microfine particles which 

a) have an average particle size of less than 200 nm, 
which 

b) display both hydrophilic and lipophilic properties, 
i.e. which have amphiphilic character, and are dis 
persible both in water and in oil and which 

c) have optionally been coated on the Surface, and 
(4) at most 0.5% by weight of one or more emulsifiers. 

11 Claims, No Drawings 
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EMULSIFIER-FREE FINELY DISPERSE 
SYSTEMS OF THE OL-IN-WATER AND 

WATER-N-OLTYPE 

The present invention relates to emulsifier-free finely 
disperse Systems of the oil-in-water and water-in-oil type, 
preferably as cosmetic or dermatological preparations. 

Emulsions are generally taken to mean heterogeneous 
Systems which consist of two liquids which are immiscible 
or have only limited miscibility with one another, which are 
usually referred to as phases. In an emulsion, one of the two 
liquids is dispersed in the form of very fine droplets in the 
other liquid. 

If the two liquids are water and oil and if oil droplets are 
finely dispersed in water, then this is an oil-in-water emul 
sion (O/W emulsion, e.g. milk). The basic character of an 
O/W emulsion is defined by the water. In a water-in-oil 
emulsion (W/O emulsion, e.g. butter), the principle is 
reversed, the basic character here being determined by the 
oil. 

In order to achieve permanent dispersion of one liquid in 
another, emulsions in the traditional Sense require the addi 
tion of an interface-active Substance (emulsifier). Emulsifi 
erS have an amphiphilic molecular structure, consisting of a 
polar (hydrophilic) and a nonpolar (lipophilic) molecular 
moiety, which are spatially Separate from one another. In 
Simple emulsions, finely disperse droplets of one phase, 
surrounded by an emulsifier shell, (water droplets in W/O 
emulsions or lipid vesicles in O/W emulsions) are present in 
the Second phase. Emulsifiers lower the interfacial tension 
between the phases by positioning themselves at the inter 
face between two liquids. At the phase boundary, they form 
oil/water interfacial films, which prevent irreversible coa 
lescence of the droplets. Emulsions are frequently Stabilized 
using emulsifier mixtures. Traditional emulsifiers can, 
depending on their hydrophilic molecular moiety, be divided 
into ionic (anionic, cationic and amphoteric) and nonionic: 

The most well-known example of an anionic emulsifier is 
Soap, which is usually the term used for the water 
Soluble Sodium or potassium Salts of Saturated or unsat 
urated higher fatty acids. 

Important examples of cationic emulsifiers are quaternary 
ammonium compounds. 

The hydrophilic molecular moiety of nonionic emulsifiers 
frequently consists of glycerol, polyglycerol, Sorbitans, 
carbohydrates and polyoxyethylene glycols, and, in 
most cases, is linked to the lipophilic molecular moiety 
via ester and ether bonds. The lipophilic molecular 
moiety usually consists of fatty alcohols, fatty acids or 
isofatty acids. 

By varying the Structure and the size of the polar and 
nonpolar molecular moiety, the lipophilicity and hydrophi 
licity of emulsifiers can be varied within wide limits. 
A decisive factor for the stability of an emulsion is the 

correct choice of emulsifiers. The characteristics of all 
Substances present in the System are to be taken into con 
sideration here. In the case of, for example, skincare 
emulsions, polar oil components and, for example, UV 
filters lead to instability. As well as the emulsifiers, 
therefore, other Stabilizers are also used which, for example, 
increase the Viscosity of the emulsion and/or act as protec 
tive colloid. 

Emulsions are an important type of product in the field of 
cosmetic and/or dermatological preparations. 

Cosmetic preparations are essentially used for skin care. 
The main aim of Skin care in the cosmetics Sense is to 
Strengthen or rebuild the skin's natural function as a barrier 
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2 
against environmental influences (e.g. dirt, chemicals, 
microorganisms) and against the loss of endogenous Sub 
stances (e.g. water, natural fats, electrolytes). If this function 
becomes impaired, increased resorption of toxic or aller 
genic Substances or attack by microorganisms may result, 
leading to toxic or allergic skin reactions. 

Another aim of skin care is to compensate for the loSS by 
the skin of lipids and water caused by daily washing. This is 
particularly important if the natural regeneration ability is 
inadequate. Furthermore, skincare products should protect 
against environmental influences, in particular against Sun 
and wind, and delay skin ageing. 

Cosmetic preparations are also used as deodorants. Such 
formulations are used to control body odour, which is 
produced when fresh perspiration, which is in itself 
odourleSS, is decomposed by microorganisms. 

Medicinal topical compositions usually comprise one or 
more medicaments in an effective concentration. For the 
Sake of Simplicity, in order to distinguish clearly between 
cosmetic and medicinal use and corresponding products, 
reference is made to the legal provisions in the Federal 
Republic of Germany (e.g. Cosmetics Directive, Foods and 
Drugs Act). 
The use of customary emulsifiers in cosmetic or derma 

tological preparations is in itself acceptable. Nevertheless, 
emulsifiers, like ultimately any chemical Substance, may in 
certain circumstances cause allergic reactions or reactions 
based on oversensitivity of the user. 

For example, it is known that certain light dermatoses are 
triggered by certain emulsifiers, but also by various fats and 
Simultaneous exposure to Sunlight. Such light dermatoses 
are also called "Mallorca acne'. There has thus been no lack 
of attempts to reduce the amount of customary emulsifiers to 
a minimum, in the ideal case even to Zero. 
A reduction in the required amount of emulsifier can, for 

example, be achieved by taking advantage of the fact that 
very finely divided solid particles have an additional stabi 
lizing action. The Solid Substance accumulates at the oil/ 
water phase boundary in the form of a layer, as a result of 
which coalescence of the disperse phases is prevented. It is 
not the chemical properties of the Solid particles which are 
of fundamental importance here, but the Surface properties. 
Around 1910, Pickering prepared paraffin/water emul 

sions which were stabilized merely by the addition of 
various Solids, Such as basic copper Sulphate, basic iron 
Sulphate or other metal Sulphates. This type of emulsion is 
thus also referred to as a Pickering emulsion. 
The original forms of Pickering emulsions initially 

Surfaced, as it were, as undesired Secondary effects in a 
variety of industrial processes, Such as, for example, in 
Secondary oil recovery, the extraction of bitumen from tar 
Sand and other Separation processes involving two immis 
cible liquids and fine, dispersed Solid particles. These are 
generally W/O emulsions which are stabilized by mineral 
Solids. Accordingly, investigation of corresponding Systems, 
Such as, for example, the oil/water/Soot or oil/water/slate 
dust Systems was initially the focus of research activity. 

Basic experiments have shown that one characteristic of 
a Pickering emulsion is that the Solid particles are arranged 
at the interface between the two liquid phases, where they 
form, as it were, a mechanical barrier against the combining 
of the liquid droplets. 

It is a relatively new technical development to use Pick 
ering emulsions as a base for cosmetic or dermatological 
preparations. 
One way of achieving Solids Stabilization in the Sense of 

a pickering emulsion in a cosmetic or dermatological prepa 
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ration is, according to May-Alert (Pharmazie in unserer Zeit 
Pharmacy in our time), Vol. 15, 1986, No. 1, 1-7) for 
example, to use emulsifier mixtures which comprise both 
anionic and cationic Surfactants. Since mixing anionic and 
cationic Surfactants always results in the precipitation of 
insoluble, electroneutral compounds, deliberate precipita 
tion of these neutral Surfactants in the oil/water interface 
makes it possible to achieve additional Solids Stabilization. 

European Laid-open Specification 0 686 391, moreover, 
describes emulsions of the water-in-oil type which are free 
from Surface-active Substances and are Stabilized only by 
Solids. Stabilization is achieved here using Spherical poly 
alkylsilsesquioxane particles which have a diameter of from 
100 nm up to 20 um. These emulsions can be referred to as 
Pickering emulsions according to that mentioned above. 

Pickering emulsions are stabilized by the use of suitable 
Solids or pigments. However, the preparations of the prior art 
generally have the disadvantage that they are limited to a 
narrow field of application or a restricted choice of Starting 
materials Since they can only be stably formulated in this 
manner. For many areas of cosmetics (e.g. for the field of 
face care), Pickering emulsions of the prior art have unsat 
isfactory cosmetic properties. 

The object was therefore to remedy the disadvantages of 
the prior art. In particular, the intention was to provide 
cosmetic and dermatological bases for cosmetic and derma 
tological preparations which are characterized by good skin 
tolerability. In addition, an object of the present invention 
was to provide products with the widest possible variety of 
applications. For example, the intention was to provide 
bases for preparation forms Such as cleansing emulsions, 
facecare and bodycare preparations or deodorants, but also 
distinctly medicinal-pharmaceutical presentations, for 
example preparations against acne and other skin conditions. 

It was Surprising and in no way predictable by the perSon 
skilled in the art that Pickering emulsions, which are finely 
disperse Systems of the water-in-oil or oil-in-water type, 
comprising 

(1) an oil phase which contains at least one wax and/or 
one oil thickener, 

(2) a water phase, 
(3) at least one type of microfine particles which 

a) have an average particle size of less than 200 nm, 
which 

b) display both hydrophilic and lipophilic properties, 
i.e. which have amphiphilic character, and are dis 
persible both in water and in oil and which 

c) have optionally been coated on the Surface and 
(4) at most 0.5% by weight of one or more emulsifiers, 

overcome the disadvantages of the prior art. 
According to the invention, it is particularly advantageous 

if the preparations comprise Significantly less than 0.5% by 
weight of one or more emulsifiers or are even entirely free 
from emulsifiers. 

The preparations according to the invention are extremely 
Satisfactory preparations in every respect which have con 
siderably higher stability compared with traditional Picker 
ing emulsions and are therefore Suitable in particular to 
Serve as bases for preparation forms having diverse appli 
cation purposes. In particular, W/O Pickering emulsions 
within the meaning of the present invention are, Surprisingly, 
markedly stable. 

In addition, the preparations according to the invention 
are characterized by excellent skin tolerability. In addition, 
it was Surprising that preparations according to the 
invention, which are in the form of a Sunscreen, exhibit 
higher effectiveness than customary Sunscreen formulations. 
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4 
While preparations of the prior art having a pigment 

content of as little as 1% by weight produce a dull feel 
following their application to the skin, which increases 
further with higher pigment concentrations, the preparations 
according to the invention, Surprisingly, do not leave a dry 
or dull impression on the Skin, but on the contrary exhibit 
excellent cosmetic properties. 

Although the prior art recognizes, in addition to Pickering 
emulsions, emulsifier-free, finely disperse cosmetic or der 
matological preparations, which are generally referred to as 
hydrodispersions and which are dispersions of a liquid, 
Semisolid or Solid inner (discontinuous) lipid phase in an 
outer aqueous (continuous) phase, the prior art was unable 
to point the way to the present invention. 

In hydrodispersions of a liquid lipid phase in an external 
aqueous phase, the Stability can be guaranteed, for example, 
by building up a gel Structure in the aqueous phase in which 
the lipid droplets are Stably Suspended. 
German Laid-Open Specification 44 25 268 describes 

Stable finely dispersed, emulsifier-free cosmetic or derma 
tological preparations of the oil-in-water type which, in 
addition to an oil and a water phase, contain one or more 
thickeners from the group consisting of the acrylic acid 
polymers, polysaccharides and their alkyl ethers, where for 
these thickeners a lowering of interfacial tension must not be 
measurable. 

Based on Similar hydrodispersions, German Laid-Open 
Specification 43 03983 discloses cosmetic or dermatologi 
cal SunScreen formulations which are essentially free of 
emulsifiers, inorganic micropigments which Serve as UV 
filter Substances being incorporated into the lipid phase of 
the hydrodispersion. 
O/W Pickering emulsions within the meaning of the 

present invention, however, are obtainable by first disperS 
ing amphilic particles according to the invention, which are 
suitable for the preparation of O/W Pickering emulsions, in 
the aqueous chase and then combining the aqueous phase 
with the fatty phase. W/O Pickering emulsions according to 
the invention, however, are obtainable by dispersing 
amphilic particles which are Suitable for the preparation of 
W/O Pickering emulsions in the fatty phase. 
Waxes 

According to the stipulation of the German Society for Fat 
Economic (Fette, Seifen, Anstrichmittel, 76, 1351974), as 
a rule the mechanicophysical properties of the waxes, which 
are decisive for their use, are used for the characterization of 
the term “wax', while the respective chemical composition 
remains unconsidered in the determination of the term. 
“Wax' is-similarly to “resin'-a collective description 

of a number of natural or Synthetically obtained Substances, 
which as a rule have the following properties: kneadable at 
20 C., solid to friably hard, coarse- to fine-crystalline, 
transparent to opaque, but not glassy, melting above 40 C. 
without decomposition, even slightly above the melting 
point of comparatively low Viscosity and non-thread 
drawing, Strongly temperature-dependent consistency and 
tolerability and polishable under slight pressure. In border 
line cases, if more than one of the abovementioned proper 
ties is not fulfilled in a Substance, it is not a wax within the 
meaning of this definition. Waxes differ from similar syn 
thetic or natural products (e.g. resins, plastic materials etc.) 
mainly in that as a rule they turn into the molten, low 
viscosity state approximately between 50 and 90° C., in 
exceptional cases also up to approximately 200 C., and are 
Virtually free of ash-forming compounds. 

Oil thickeners are Substances which, for example, are 
capable of absorbing liquid oils with formation of 
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homogeneous, Viscous and colloidal Solutions. They are 
added to cosmetic or dermatological preparations during 
their preparation or processing in order to thicken the fatty 
phase. 
Waxes and/or oil thickeners within the meaning of the 

present invention are compounds which are characterized in 
that, together with the other oil components of the prepara 
tions according to the invention (Such as, for example, polar, 
liquid compounds, UV filters and their Solvents etc.), they 
form a material which is pasty (Viscous) and spreadable at 
room temperature, which has a viscosity of more than 5000 
mPa is at 20° C. 

Those advantageous according to the invention are, for 
example, natural waxes of animal and vegetable origin, Such 
as, for example, beeswax, China wax, bumblebee wax and 
other insect waxes, in particular those mentioned below. 

BeeSWax, for example, is a Secretion product from glands 
of honeybees, which they use for building honeycombs. 
Yellow (Cera flava), brown or red so-called raw wax is 
obtainable, for example, by melting the combs freed from 
the honey by centrifuging, Separating the melt from Solid 
impurities and allowing the raw wax thus obtained to 
solidify. The raw wax can be bleached completely white 
(Cera alba) by treatment with oxidizing agents. 

BeeSwax consists of the readily alcohol-Soluble cerin, a 
mixture of cerotic acid CH-(CH2)COOH and melissic acid 
CH(CH2)COOH and of an ester mixture called myricin 
consisting of about 70 esters of C- to C-acids and C 
to C-alcohols. ESSential constituents of beeswax are myri 
cyl palmitate, myricyl cerotinate and paraffin. 

Other insect waxes. Such as, for example, bumblebee wax, 
shellac wax or China wax are essentially mixtures of various 
esters. China Wax, for example, is deposited or produced in 
China and Japan from the Chinese wax Scale (CoccuS 
ceriferus) living on the Chinese ash and the Scale species 
Ceroplastes ceriferus and Ericerus pela. It is scraped from 
the trees and purified by remelting in boiling water. The 
main constituent of China wax is the cerotic acid ester of 
ceryl alcohol. 

Shellac wax is obtained from lac, the Secretion of the 
female lac insects (Kerria lacca), which live in huge colo 
nies (lac is derived from the Hindiword “Lakh” for 100,000) 
on trees and shrubs in Southern Asia (India, Burma, South 
ern China). The shellac wax accessible by solvent extraction 
contains myricyl alcohol, melissic acid and other wax alco 
hols and acids or their esters as essential constituents. 

Plant waxes are also advantageous within the meaning of 
the present invention. Those which can preferably be used 
are cuticular waxes of lower and higher plants, algae, 
lichens, mosses and fungi, Such as, for example, candelilla 
wax, carnauba wax, Japan wax, espartograss wax, cork wax, 
rice wax, Sugar cane wax, fruit waxes, e.g. apple wax, flower 
waxes, leaf waxes from conifers, coffee wax, flax wax, 
Sesame wax, jojoba oil and Such like. 

Candelilla waxes, for example, are brownish to yellowish 
brown, hard waxy materials which are soluble in lipophilic 
Solvents. Candelilla wax contains odd-number aliphatic 
hydrocarbons (about 42%), esters (about 39%), wax acids 
and wax alcohols. It can be obtained, for example, from the 
comminuted, fleshy leaves of a thornleSS Spurge Species 
(Euphorbia cerifera) by boiling with aqueous Sulphuric acid. 

Carnauba wax is a yellowish, greenish or dark-grey 
material which can be obtained in various qualities, obtained 
by selection from the leaves of the Brazil fan palm Coper 
nicia prunifera or carnauba palm (Carnauba cerifera) by, for 
example, brushing the wax dust from the withered fronds, 
melting it and filtering it and, after Solidification, breaking it 
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6 
into pieces. Carnauba wax can be lightened by bleaching. It 
contains about 85% of esters, in each case approximately 
2-3% of free wax acids (carnaubic, behenic, lignoceric, 
melissic and cerotinic acid), long-chain alcohols, diols and 
Saturated hydrocarbons. 
Japan wax (also: Cera japonica) is colourless or 

yellowish, pure plant fat, which can be obtained, for 
example, in Japan from the fruits of a tree-like Sumac plant 
(Rhus Succedanea) by boiling. The main constituents of 
Japan wax are glyceryl palmitate and esters of japonic acid 
(heneicosanedioic acid, C. HoO), phellogenic acid 
(docosanedioic acid, CHO) and of tricosanedioic acid 
(C23H4O). 

Esparto wax is obtained as a by-product in pulp and paper 
manufacture from the esparto grass (Graminaceae) indig 
enous to Mediterranean countries. It consists to about 15 to 
17% of wax acids (e.g. cerotic and melissic acid), to 20 to 
22% of alcohols and hydrocarbons and to 63 to 65% of 
eSterS. 

Particularly advantageous natural waxes within the mean 
ing of the present invention are those obtained, for example, 
under the tradenames Permulgin 1550 and Permulgin 4002 
from KOSTER KEUNEN and those obtainable under the 
tradenames Schellack Wachs 7302 L and Candellila Wachs 
2039L from the KAHL wax refinery. Chemically modified 
waxes and Synthetic waxes are furthermore advantageous 
according to the invention. Preferred modified waxes are, for 
example, beeswax esters, in particular the alkyl beeswaxes 
obtainable from KOSTER KEUNEN under the tradenames 
BW Ester BW 67, BW Ester BW 80. 

Preferred synthetic waxes are, for example, that obtain 
able under the tradename beeswax component B 85 from 
SCHLICKUM and silicone-based waxes, such as, for 
example, dialkoxydimethylpolysiloxanes, which are distin 
guished by the following Structure 

H | H H | H. 
tic-chro-,-o -o-, -o -o-echerch, 

CHs LCH, CH, J, CH, 

in which X is a number between 18 and 24. Behenoxy 
dimethicone, for which X from the above structural formula 
is 21 and which is obtainable under the tradename Abil(E) 
Wax 2440 from Th. Goldschmidt AG is particularly advan 
tageous. Asilicone-based wax, which is obtainable under the 
tradename Siliconyl Beeswax from KOSTER KEUNEN is 
furthermore preferred according to the invention. 

Further advantageous Synthetic waxes are certain fatty 
acids and/or fatty acid mixtures, for example C-fatty 
acids, in particular those which are obtainable under the 
tradename Syncrowax AW1C from Croda GmbH. 

Ester waxes which are esters of 

1. a Saturated and/or unsaturated, branched and/or 
unbranched mono- and/or dicarboxylic acid having 12 
to 40 carbon atoms and 

2. a Saturated and/or unsaturated, branched and/or 
unbranched alcohol having 12 to 40 carbon atoms 

are moreover advantageous within the meaning of the 
present invention. Ester waxes which are Selected from the 
group listed below are particularly advantageous: 
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traves (Rheomat 108E) at a shear gradient of 500/s and a 
temperature of 25 C.). 
Microfine Particles 

The amphiphilic character of the microfine particles 
according to the invention is evident, for example, from the 
fact that they are dispersible both in water and in oil. 

It is advantageous to choose the average particle diameter 
of the particles used to be between 1 nm and 200 nm, 
particularly advantageously between 5 nm and 100 nm. 

It is also advantageous to choose the concentration of all 
amphiphilic particles according to the invention to be greater 
than 0.1% by weight, particularly advantageously between 
0.1% by weight and 30% by weight, based on the total 
weight of the preparations. 

For the purposes of the present invention, advantageous 
particles are all those which are Suitable for Stabilizing 
Pickering W/O emulsions or Pickering O/W emulsions. It is 
essentially insignificant for the present invention in which of 
the potentially naturally occurring modifications the par 
ticles are present. 
To Stabilize the Pickering emulsions, preference is given 

to using untreated, Virtually pure pigment particles, in par 
ticular those which can be used as dyes in the food industry 
and/or as absorbers of UV radiation in Sunscreens. Examples 
of advantageous pigments are the Zinc oxide pigments 
available from Merck which are available under the trade 
names Zinkoxid neutral from Haarmann & Reimer or 
NanoX from Harcros Chemical Group. 

For the purposes of the present invention, Pickering 
emulsions are likewise advantageously Stabilized by inor 
ganic pigments which have been Surface-treated ("coated”) 
to repel water, where at the same time the intention is to form 
or retain the amphiphilic character. This Surface-treatment 
can consist in providing the pigments with a thin hydropho 
bic layer by processes known per Se. 

One Such process, which is described below using tita 
nium dioxide as an example, consists in, for example, 
producing the hydrophobic Surface layer according to the 
following reaction 

in TiO2+m(RO)Si-R'-en TiO, (surf.). 
in and m are arbitrary Stoichiometric parameters, and R 

and R' are the desired organic radicals. Particularly advan 
tageous are TiO2 pigments, for example those coated with 
aluminium Stearate, available under the tradename MT 100 
T from TAYCA 
A further advantageous coating of the inorganic pigments 

consists of dimethylpolysiloxane (also: dimethicone), a mix 
ture of completely methylated, linear Siloxane polymers 
which are terminally blocked with trimethylsiloxy units. For 
the purposes of the present invention, particularly advanta 
geous pigments are Zinc oxide pigments which are coated in 
this way. 

Also advantageous is a coating of the inorganic pigments 
with a mixture of dimethylpolysiloxane, in particular dim 
ethylpolysiloxane having an average chain length of from 
200 to 350 dimethylsiloxane units, and silica gel, which is 
also referred to as Simethicone. It is particularly advanta 
geous if the inorganic pigments have been additionally 
coated with aluminium hydroxide or hydrated aluminium 
oxide (also: alumina, CAS No.: 1333-84-2). Particularly 
advantageous are titanium dioxides which have been coated 
with Simethicone and alumina, it being possible for the 
coating to also comprise water. One example thereof is the 
titanium dioxide available under the tradename EuSolex 
T2000 from Merck. 

For the purposes of the present invention it is also 
advantageous to use a mixture of different pigment types 
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10 
either within a crystal, for example as mixed iron oxide, or 
by combination of two or more pigment types within a 
preparation. 
The Pickering emulsions are also preferably stabilized by 

boron nitride particles, for example by the boron nitrides 
listed below: 

Tradename Available from 

Advanced Ceramics 
Sintec Keramik 

Boron Nitride Powder 
Boron Nitride Powder 
Ceram Blanche kawasaki 

HCST Boron Nitride Stark 
Tres BN (R) Carborundum 
Wacker-Bornitrid BNP Wacker-Chemie 

It is advantageous to choose the average particle diameter 
of the boron nitride particles used to be less than 20 um, 
particularly advantageously less than 15 lum. For the pur 
poses of the present invention, Pickering emulsions are 
likewise advantageously Stabilized by boron nitride particles 
which have been surface-treated ("coated”) to repel water, 
where at the Same time the intention is to form or retain the 
amphiphilic character. 
An advantageous coating of the boron nitride particles 

consists of dimethylpolysiloxane(dimethicone). The boron 
nitride particles treated with dimethicone and available from 
Carborundum under the tradename Tres BNCE) UHP 1106 are 
advantageous, for example. 
Also advantageous is a coating of the boron nitride 

particles with polymethylhydrogensiloxane, a linear polysi 
loxane which is also referred to as methicone. Advantageous 
boron nitride particles treated with methicone are, for 
example, those available from Carborundum under the 
tradename Tres BNCE) UHP 1107. 

It is also advantageous to Stabilize the Pickering emul 
Sions according to the invention using microfine polymer 
particles. 

For the purposes of the present invention, examples of 
advantage ous micro fine polymer particle S are 
polycarbonates, polyethers, polyethylenes, polypropylenes, 
polyvinyl chloride, polystyrene, polyamides, polyacrylates 
and the like. 
Advantageous according to the invention are, for 

example, microfine polyamide particles which are available 
under the tradename SP-500 from TORAY. Also advanta 
geous are polyamide 6 (also: nylon 6) and polyamide 12 
(also: nylon 12) particles. Polyamide 6 is the polyamide 
formed from e-aminocaproic acid (6-aminohexanoic acid) 
or 6-caprolactam poly(e-caprolactam), and polyamide 12 
is a poly(e-laurolactam) from 8-laurolactam. For the pur 
poses of the present invention, Orgasol 1002 (polyamide 6) 
and Orgasol(R) 2002 (polyamide 12) from ELF ATOCHEM, 
for example, are advantageous. 

Other advantageous polymer particles are microfine poly 
methacrylates. Such particles are available, for example, 
under the tradename POLYTRAP(E) from DOW CHEMI 
CAL. 

It is particularly advantageous, but not obligatory, if the 
microfine polymer particles used have been Surface-coated. 
This Surface-treatment can consist in providing the pigments 
with a thin hydrophilic layer by processes known per Se. 
Advantageous coatings consist, for example, of TiO, ZrO. 
or also other polymers, Such as, for example, polymethyl 
methacrylate. 

Particularly advantageous microfine polymer particles for 
the purposes of the present invention are also obtainable by 
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the process, described in U.S. Pat. No. 4,898,913, for the 
hydrophilic coating of hydrophobic polymer particles. 

It is advantageous to choose the average particle diameter 
of the microfine polymer particles used to be less than 100 
tim, particularly advantageously less than 50 lum. In this 
connection, it is essentially insignificant in which form 
(platelets, rods, spherules, etc.) the polymer particles used 
are present. 

In addition, it is advantageous to Stabilize the Pickering 
emulsions according to the invention using modified 
polysaccharides. 

For the purposes of the present invention, modified 
polysaccharides are, for example, obtainable by reaction of 
Starch with mono-, bi- or polyfunctional reagents or oxidiz 
ing agents in reactions which proceed in a largely polymer 
analogous manner. 
Such reactions are based essentially on modifications of 

the hydroxyl groups of the polyglucans by etherification, 
esterification or Selective oxidation. This produces, for 
example, So-called Starch ethers and Starch esters of the 
general Structural formula 

Structural formula (I) 
RO 

OR 

OR 

in which R can, for example, be a hydrogen and/or an alkyl 
and/or an aralkyl radical (in the case of Starch ethers) or a 
hydrogen and/or an organic and/or inorganic acid radical (in 
the case of Starch esters). Starch ethers and Starch esters are 
advantageous, modified polysaccharides for the purposes of 
the present invention. 

Particularly advantageous Starch ethers are, for example, 
those which are obtainable by etherification of starch with 
tetramethylolacetylenediurea and which are referred to as 
non-mucilaginous starch (nonSwelling Starch). 

Also particularly advantageous are Starch esters and Salts 
thereof, for example the Sodium and/or aluminium Salts of 
half-esters of starch which have low degrees of substitution, 
in particular Sodium Starch n-octenyl Succinate of the Struc 
tural formula (II) in which R is characterized by the follow 
ing Structure 

CH2 

CFO 

b's 
and which is available, for example, under the tradename 
Amiogum(R 23 from CERESTAR, and aluminium starch 
octenyl Succinates, in particular those available under the 
tradenames Dry Flo(R) Elite LL and Dry Flo(R) PC from 
CERESTAR 

It is advantageous to choose the average particle diameter 
of the modified polysaccharide used to be less than 20 um, 
particularly advantageously less than 15 lum. 

The list of given modified polysaccharides which are able 
to Stabilize Pickering emulsions according to the invention 
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12 
is of course not intended to be limiting. For the purposes of 
the present invention, modified polysaccharides are obtain 
able in a large number of ways known per Se, both of a 
chemical and a physical nature. 
The abovementioned amphiphilic particles are outstand 

ingly suitable both for the stabilization of W/O Pickering 
emulsions and for the stabilization of O/W Pickering emul 
Sions. Microfine particles according to the invention are 
mentioned below which advantageously in particular Stabi 
lize one of the two emulsion types W/O or O/W. 
W/O Pickering Emulsions 

The water phase proportion in the W/O Pickering emul 
Sions according to the invention is preferably Selected from 
the range of 0.5 to 75% by weight, based on the total weight 
of the formulations. 
Magnesium Silicates (also: talc), for example those 

obtainable under the tradename Talkum Micron from 
Grolmann, in particular are also advantageous for the Sta 
bilization of W/O Pickering emulsions. 
O/W Pickering Emulsions 
The fatty phase fraction of the O/W Pickering emulsions 

according to the invention is preferably Selected from the 
range of 0.5 to 75% by weight, based on the total weight of 
the formulations. 

Untreated, almost pure pigment particles, for example 
titanium dioxide pigments, in particular those which are 
obtainable under the tradename KRONOS(R) 1171 (TiO) 
from KronoS Titan are also particularly advantageous for the 
stabilization of O/W Pickering emulsions within the mean 
ing of the present invention. 
O/W Pickering emulsions within the meaning of the 

present invention are furthermore particularly advanta 
geously stabilized by metal oxide particles which are coated 
with aluminium hydroxide and/or Silicon dioxide. Advanta 
geous embodiments are, for example, titanium dioxide 
particles, which are obtainable under the name EUSOLEXOR) 
TA from Merck. 

It is furthermore advantageous, although not obligatory, to 
combine the microfine particles according to the invention 
with further amphiphilic particles which can optionally also 
contribute to the stabilization of the Pickering emulsions. 

Such particles are, for example, titanium dioxide pig 
ments which are coated with octylsilanol, and/or Silicon 
dioxide particles which have a water-repellent treatment on 
the Surface. Suitable Silicon dioxide particles are, for 
example, Spherical polyalkylsilsesquioxane particles, Such 
as are mentioned in European Laid-Open Specification 0 
686 391. Such polyalkylsilsesquioxane particles are 
obtainable, for example, from Degussa under the tradenames 
Aerosil R972 and Aerosil 200V. Suitable titanium dioxide 
particles are likewise obtainable from Degussa under the 
tradename T805. 
The Pickering emulsions according to the invention can 

Serve as a base for cosmetic or dermatological formulations. 
These can be combined in the customary manner and Serve, 
for example, for the treatment and care of the skin, as a 
lipcare product, as a deodorant product and as a make-up or 
make-up removal product in decorative cosmetics or as a 
Sunscreen preparation. For use, the cosmetic and dermato 
logical preparations according to the invention are applied to 
the Skin in adequate amount in the manner customary for 
cosmetics. 

Accordingly, cosmetic or topical dermatological compo 
Sitions within the meaning of the present invention, depend 
ing on their make-up, can be used, for example, as a 
skin-protection cream, cleansing milk, Sunscreen lotion, 
nutrient cream, day cream or night cream, etc. It is option 
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ally possible and advantageous to use the compositions 
according to the invention as a base for pharmaceutical 
formulations. 

The cosmetic and dermatological preparations according 
to the invention can contain cosmetic auxiliaries, Such as are 
customarily used in Such preparations, e.g. preservatives, 
bactericides, perfumes, Substances for preventing foaming, 
colorants, pigments which have a colouring action, thick 
ening agents, emollient, moisturizing and/or humectant 
Substances, fats, oils, waxes or other customary constituents 
of a cosmetic or dermatological formulation Such as 
alcohols, polyols, polymers, foam Stabilizers, electrolytes, 
organic Solvents or Silicone derivatives. 

Pickering emulsions according to the invention can also 
contain thickening agents in order to improve the tactile 
properties of the emulsion. 

In particular, the Pickering emulsions according to the 
invention can also contain antioxidants. According to the 
invention, favourable antioxidants which can be used are all 
antioxidants Suitable or customary for cosmetic and/or der 
matological applications. 

Advantageously, the antioxidants are Selected from the 
group consisting of amino acids (e.g. glycine, histidine, 
tyrosine, tryptophan) and their derivatives, imidazoles (e.g. 
urocanic acid) and their derivatives, peptides, Such as D.L- 
carnosine, D-carnosine, L-carnosine and their derivatives 
(e.g. anSerine), carotenoids, carotenes (e.g. C-caroteine, 
f-caroteine, lycopene) and their derivatives, chlorogenic acid 
and its derivatives, lipoic acid and its derivatives (e.g. 
dihydrolipoic acid), aurothioglucose, propylthiouracil and 
other thiols (e.g. thioredoxin, glutathione, cysteine, cystine, 
cyStamine and their glycosyl, N-acetyl, methyl, ethyl, 
propyl, amyl, butyl and lauryl, palmitoyl, oleyl, Y-linoleyl, 
cholesteryl and glyceryl esters) and their salts, dilauryl 
thiodipropionate, distearyl thiodipropionate, thiodipropionic 
acid and its derivatives (esters, ethers, peptides, lipids, 
nucleotides, nucleosides and Salts) and SulphoXimine com 
pounds (e.g. buthionine Sulphoximine, homocysteine 
SulphoXimine, buthionine Sulphone, penta-, hexa- and hep 
tathionine Sulphoximine) in very Small tolerable doses (e.g. 
pmol to umol/kg), furthermore (metal) chelators (e.g. 
C.-hydroxy fatty acids, palmitic acid, phytic acid, 
lactoferrin), C-hydroxy acids (e.g. citric acid, lactic acid, 
malic acid), humic acid, bile acid, bile extracts, bilirubin, 
biliverdin, EDTA, EGTA and their derivatives, unsaturated 
fatty acids and their derivatives (e.g. Y-linolenic acid, 
linoleic acid, oleic acid), folic acid and its derivatives, 
ubiquinone and ubiquinol and their derivatives, Vitamin C 
and derivatives (e.g. ascorbyl palmitate, Mg ascorbyl 
phosphate, ascorbyl acetate), tocopherols and derivatives 
(e.g. Vitamin E acetate), Vitamin A and derivatives (vitamin 
A palmitate) and coniferyl benzoate of benzoin, rutic acid 
and its derivatives, C.-glycosylrutin, ferulic acid, 
furfurylideneglucitol, carnosine, butylhydroxytoluene, 
butylhydroxyanisole, nordihydroguaiac acid, nordihy 
droguaiaretic acid, trihydroxybutyrophenone, uric acid and 
its derivatives, mannose and its derivatives, Zinc and its 
derivatives (e.g. ZnO, ZnSO), Selenium and its derivatives 
(e.g. Selenomethionine), Stilbenes and their derivatives (e.g. 
Stilbene oxide, trans-Stilbene oxide), and the derivatives 
Suitable according to the invention (salts, esters, ethers, 
Sugars, nucleotides, nucleosides, peptides and lipids) of 
these Said active compounds. 

The amount of the abovementioned antioxidants (one or 
more compounds) in the preparations according to the 
invention is preferably from 0.001 to 30% by weight, 
particularly preferably from 0.05-20% by weight, in par 
ticular 1-10% by weight, based on the total weight of the 
preparation. 
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If vitamin E and/or its derivatives are the antioxidant(s), 

it is advantageous to Select their respective concentrations 
from the range of 0.001-10% by weight, based on the total 
weight of the formulation. 

If Vitamin A, or Vitamin A derivatives, or carotenes or 
their derivatives are the antioxidant(s), it is advantageous to 
Select their respective concentrations from the range of 
0.001-10% by weight, based on the total weight of the 
formulation. 

Cosmetic and dermatological preparations which are 
present in the form of a Sunscreen composition are also 
favourable. These preferably contain at least one UV-A filter 
Substance and/or at least one UV-B filter Substance and/or at 
least one further inorganic pigment from the group consist 
ing of the oxides of iron, Zirconium, Silicon, manganese, 
aluminium, cerium and mixtures thereof and also modifica 
tions in which the oxides are the active agents. 

However, it is also advantageous within the meaning of 
the present invention to make available those cosmetic and 
dermatological preparations whose main purpose is not 
protection from Sunlight, but which nevertheless contain 
substances which protect against UV. Thus, UV-A and UV-B 
filter Substances are usually incorporated, for example, into 
day creams. 

Advantageously, preparations according to the invention 
can contain Substances which absorb UV radiation in the 
UV-B range, the total amount of filter substances being, for 
example, 0.1% by weight to 30% by weight, preferably from 
0.5 to 10% by weight, in particular 1.0 to 6.0% by weight, 
based on the total weight of the preparations, in order to 
make available cosmetic preparations which protect the hair 
or the Skin from the entire range of ultraViolet radiation. 

If the emulsions according to the invention contain UV-B 
filter Substances, these can be oil-soluble or water-soluble. 
Oil-soluble UV-B filters which are advantageous according 
to the invention are, for example: 
3-benzylidenecamphor derivatives, preferably 3-(4- 

methylbenzylidene)camphor, 3-benzylidenecamphor; 
4-aminobenzoic acid derivatives, preferably 2-ethylhexyl 
4 - dimethyla minob en Zoate, amyl 
4-dimethylaminobenzoate; 

esters of cinnamic acid, preferably 2-ethylhexyl 
4-methoxycinnamate, isopentyl 4-methoxycinnamate; 

esters of Salicylic acid, preferably 2-ethylhexyl Salicylate, 
4-isopropylbenzyl Salicylate, homomenthyl Salicylate, 

derivatives of benzophenone, preferably 2-hydroxy 4 
methoxybenzophenone, 2-hydroxy-4-methoxy-4'- 
methylben Zophe none, 2,2'-dihydroxy-4- 
methoxybenzophenone; 

esters of benzalmalonic acid, preferably di(2-ethylhexyl) 
4-methoxybenzalmalonate, 

triazine derivatives which are Symmetrical with respect to 
the C axis of the triazine parent Structure, preferably 
tris(2-ethylhexyl) 4,4',4'-(1,3,5-triazine-2,4,6- 
triyltrimino)trisbenzoate, 

benzotriazole derivatives, preferably 2,2'-methylenebis(6- 
(2H-benzotriazole-2-yl)-4-(1,1,3,3-tetramethylbutyl) 
phenol) 

and UV filters bonded to polymers. 
Advantageous water-soluble UV-B filters are, for 

example: 
Salts of 2-phenylbenzimidazole-5-Sulphonic acid Such as its 

Sodium, potassium or its triethanolammoniun Salt, and the 
Sulphonic acid itself; 

Sulphonic acid derivatives of benzophenones, preferably 
2-hydroxy-4-methoxybenzophenone-5-Sulphonic acid 
and its Salts, 
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Sulphonic acid derivatives of 3-benzylidenecamphor, Such 
as, for example, 4-(2-oxo-3-bornylide ne methyl) 
benzene Sulphonic acid, 2-methyl-5-(2-oxo-3- 
bornylidenemethyl)sulphonic acid and its Salts. 
The list of the UV-B filters mentioned, which can be used 

in the Pickering emulsions according to the invention, 
should, of course, be non-limiting. 

It can also be advantageous in Pickering emulsions 
according to the invention to use UV-A filters which have 
hitherto be customarily contained in cosmetic preparations. 
These substances are preferably derivatives of 
dibenzoylmethane, in particular 1-(4'-tert-butylphenyl)-3- 
(4-methoxyphenyl)propane-1,3-dione and 1-phenyl-3-(4- 
isopropylphenyl)propane-1,3-dione. 

Other advantageous UV-A filter substances are 
phenylene-1,4-bis(2-benzimidazyl)-3,3'-5,5-tetrasulphonic 
acid: 

SOH SOH 

N N Co-C-CO HOS NH NH SOH 

and its Salts, particularly the corresponding Sodium, potas 
sium or triethanolammonium Salts, in particular the bis 
sodium salt of phenylene-1,4-bis(2-benzimidazyl)-3,3'-5,5'- 
tetrasulphonic acid: 

SOH SOH 

N N 

NH NH 
NaOS 

and 1,4-di(2-oxo-10-sulfo-3-bornylidenemethyl)benzene 
and Salts thereof (particularly the corresponding 10-Sulfato 
compounds, in particular the corresponding Sodium, potas 
sium or triethanolammonium salt), which is also referred to 
as benzene-1,4-di(2-oxo-3-bornylidenemethyl-10-Sulphonic 
acid) and is characterized by the following structure: 

SONa 

SOH 

HOS 

CH, CH3 

Preparations which contain UV-A filters are also a subject 
of the invention. The amounts used for the UV-B combina 
tion can be employed. 

Preparations according to the invention can also be advan 
tageously used as bases for cosmetic deodorants and 
antiperSpirants, So that a particular embodiment of the 
present invention relates to Pickering emulsions as bases for 
cosmetic deodorants. 

Cosmetic deodorants are used to control body odour 
which arises when fresh perspiration, which is in itself 
odourleSS, is decomposed by microorganisms. Customary 
cosmetic deodorants are based on various modes of action. 

In antiperspirants, astringents, mainly aluminium Salts, 
Such as aluminium hydroxychloride (aluminium 
chlorohydrate), reduce the formation of perspiration. 
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The use of antimicrobial Substances in cosmetic deodor 

ants can reduce the bacterial flora of the skin. In an ideal 
Situation, only the microorganisms which cause the odour 
should be effectively reduced. The flow of perspiration itself 
is not influenced as a result, and in ideal circumstances, only 
microbial decomposition of perspiration is stopped tempo 
rarily. 
The combination of astringents and antimicrobial active 

Substances in one and the same composition is also common. 
All active ingredients common for deodorants or antiper 

Spirants can advantageously be used, for example odour 
concealers, Such as customary perfume constituents, odour 
absorbers, for example the phyllosilicates described in Laid 
open Patent Specification DE 40 09347, of these in par 
ticular montmorillonite, kaolinite, illite, beidellite, 
nontronite, Saponite, hectorite, bentonite, Smectite, and also, 
for example, Zinc Salts of ricinoleic acid. Antibacterial 
agents are also Suitable to be incorporated into the novel 
W/O emulsion StickS. Advantageous Substances are, for 
example, 2,4,4'-trichloro-2'-hydroxy diphenyl ether 
(Irgasan), 1,6-di(4-chlorophenylbiguanido) hexane 
(chlorhexidine), 3,4,4'-trichlorocarbanilide, quaternary 
ammonium compounds, oil of cloves, mint oil, thyme oil, 
triethyl citrate, farnesol (3,7,11-trimethyl-2,6,10 
dodecatrien-1-ol) and also the active ingredients or active 
ingredient combinations described in the Laid-open Patent 
Specifications DE-A-3740 186, DE-A-3938140, DE-A-42 
04 321, DE-A-42 29 707, DE-A-43 09 372, DE-A-44 11 
664, DE-A-195 41967, DE-A-195 43 695, DE-A-195 43 
696, DE-A-19547 160, DE-A-196 O2 108, DE-A-196 O2 
110, DE-A-196 O2 111, DE-A-19631 003, DE-A-19631 
004 and DE-A-19634 019, and the Patent Specifications 
DE-4229737, DE-4237 081, DE-4324219, DE-4429 467, 
DE-44 23 410 and DE-195 16 705. Sodium hydrogencar 
bonate can also be used advantageously. 
The list of Specified active ingredients and active ingre 

dient combinations is of course not intended to be limiting. 
The amount of antiperSpirant active ingredients or 

deodorants (one or more compounds) in the preparations is 
preferably from 0.01 to 30% by weight, particularly prefer 
ably from 0.1 to 20% by weight, in particular 1-10% by 
weight, based on the total weight of the preparation. 

The examples below serve to illustrate the present inven 
tion without limiting it. The numerical values in the 
examples are percentages by weight, based on the total 
weight of the respective preparations. 

Examples: 

1. 2 3 4 5 6 
W/O W/O W/O OFW O/W OFW 

Titanium dioxide (Eusolex 2 4 6 3 5 2 
T2000) 
Zinc oxide 5 4 4 
Titanium dioxide (Titandioxid 2 
T805) 
Silica (Aerosil R972) 1. 
Talc (Talkum Micron) 
Boron nitride 2 
Sodium maize starch n-oc 
tenylsuccinate 
Hydroxystearyl hydroxy- 2 2 
stearate (ElfacOS C26) 
Colo-alkyl stearate (Kester- 1. 1. 2 
wachs K82) 
Coss-alkylhydroxystearoyl 2 3 5 
stearate (Kesterwachs K8OP) 
Behenoxy dimethicone (Abil 5 5 
Wax 2440) 
Polyisobutene (Rewopal PIB 5 

0.5 

0.5 1. 
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-continued 

Examples: 

1. 2 3 4 5 6 
W/O W/O W/O OFW O/W OFW 

1000) 
Caprylic?capric triglyceride 5 5 5 2O 2O 2O 
Octyldodecanol 5 5 15 15 
Minerai oil 1O 1O 2O 
Butylene glycol caprylate? 1O 1O 2O 7 
caprate 
C12. 1s-alkylbenzoate 1O 1O 1O 5 15 
Dimethicone 2 3 
Dicaprylyl ether (Cetiol OE) 5 
Hydrogenated polyisobutene 2 
(Polysynlan) 
Methylbenzylidenecamphor 3 4 
Octyltriazone 1. 4 
Dibenzoylmethane 2 2 
Dioctylbutamidotriazone 2 
(UVASORB HEB) 
Preservative 0.5 0.5 0.5 0.5 0.5 0.5 
Glycerol 5 1O 3 5 5 5 
Biosaccharide gel (Fucogel 5 
1000) 
Hyaluronic acid 0.5 
NaCl 1. 1. 
MgSO 0.5 
Phenylbenzimidazolesul- 1. 2 
phonic acid 
Carbomer (Carbopol 981) O1 
Xanthan gum O.3 
Cellulose gum (Natrosol Plus O.1 
330 CS) 
NaOH 45% O.3 O.1 O.7 
EDTA solution 1. 1. 
Water ad ad ad ad ad ad 

1OO 100 100 100 100 100 

What is claimed is: 
1. A Pickering emulsion, Said Pickering emulsion being a 

finely dispersed water-in-oil or oil-in water System, said 
Pickering emulsion comprising: 

a) an oil phase comprising at least one wax and/or at least 
one oil thickener; 

b) an aqueous phase; 
c) microfine particles, said microfine particles: 

i) having an average particle size of less than 200 nm, 
ii) being dispersible both in water and in oil; 
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iii) having both hydrophilic and lipophilic properties 

resulting in amphiphilic character; and 
iv) being Selected from the group consisting of metal 

oxides, which are coated on the Surface thereof with: 
(A) a dimethylpolysiloxane and/or Silica gel, and 
(B) aluminium hydroxide and/or alumina and/or 

Silicon dioxide; 
d) at most 0.5% by weight of one or more emulsifiers. 
2. Pickering emulsion according to claim 1, which is 

emulsifier-free. 
3. Pickering emulsion according to claim 1, wherein the 

content of the particles used is between 0.1% by weight and 
30% by weight, based on the total weight of the emulsion. 

4. Pickering emulsion according to claim 1, wherein the 
particle diameter of the particles used is between 5 nm and 
100 nm. 

5. Pickering emulsion according to claim 1, wherein the 
particles used have been Surface-treated to repel water, 
where the amphiphilic character of the particles is formed or 
retained. 

6. Pickering emulsion according to claim 1, wherein the 
total amount of one or more waxes and/or oil thickeners in 
the emulsion is chosen to be from the range of 0.5 to 20.0% 
by weight, based on the total weight of the emulsion. 

7. Pickering emulsion according to claim 1, wherein the 
waxes and/or oil thickeners together with other oil compo 
nents of the emulsion form a material which is a paste and 
Spreadable at room temperature and which has a Viscosity of 
more than 5000 mPa's at 20° C. 

8. Pickering emulsion according to claim 1, wherein the 
wax(es) is/are selected from the group consisting of the 
natural and/or Synthetic, modified and/or unmodified waxes. 

9. Pickering emulsion according to claim 1, wherein the 
oil thickener(s) is/are Selected from the group consisting of 
metal Soaps and/or from the group consisting of layered 
Silicates. 

10. Pickering emulsion according to claim 6, wherein the 
total amount of one or more waxes and/or oil thickeners in 
the emulsion is chosen to be between 1.0 and 5.0% by 
weight, based on the total weight of the emulsion. 

11. A method of providing skin care, Said method com 
prising applying to Skin an emulsion according to any one of 
claims 1, 2-4, 5-9 and 10. 


